Activation of platelets in whole blood by recombinant factor VIIa by a thrombin-dependent mechanism.
Using a diluted whole blood method of flow cytometric analysis, we have shown that platelets could be activated in vitro in the presence of high concentrations (100 nmol/l) of recombinant factor (F) VIIa (rFVIIa; NovoSeven(R)) and 2.5 mmol/l calcium chloride. This was demonstrated by a significant increase in the mean percentage of platelets expressing CD62P and their mean fluorescent intensity (MFI) after 30 min versus platelets incubated with calcium or rFVIIa alone or diluted blood alone. The presence of rFVIIa and calcium increased the exposure of the PAC-1 activation epitope of glycoprotein (Gp) IIb/IIIa. This effect was equally influenced by the presence of calcium alone but not by rFVIIa. The effect of rFVIIa was time and concentration dependent. Thrombin generation was also necessary, as the effect of rFVIIa was completely abrogated by the additional presence of hirudin. Furthermore, soy bean trypsin inhibitor (SBTI) but not corn trypsin inhibitor (CTI) abrogated CD62P exposure, suggesting that thrombin was derived via FX but not FXII activation. Exposure of CD62P demonstrated a significant lag phase, sometimes of the order of > 30 min, as well as large intersubject variation. Significant platelet activation was observed at a concentration as low as 25 nmol/l rFVIIa. Platelet-leucocyte aggregation was also increased in the presence of 25 nmol/l rFVIIa and calcium. No significant difference was observed between levels of CD62P in diluted whole blood and platelet-rich plasma adjusted to an identical platelet count after their exposure to rFVIIa and calcium for 30 min.